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(57)Abstract 

PROBLEM TO BE SOLVED: To form a foam for shoe soles which is lightweight and has an excellent rebound 
property, impact bufFer and tensile strength by blending an ethylene-butene copolymeKEBM) with an ethylene- 
vinyl acetate copolymeKEVA) and/or polyethylene(PE). 

SOLUTION: The foam for shoe soles is formed by using EVA and/or PE and EBM as the essential components of 
the polymer. More adequately the foam for shoe soles is formed by blending EBM into the polymer consisting 
essentially of EVA and/or PE. The preferable vinyl acetate content is as EVA is 7 to 40%. The preferable vinyl 
acetate as PE is 0 to <7%. The rebound property is improved by blending of the EBM. The blending ratio of the 
EBM to the entire part of the polymer is adequately 2 to 50%. A flowing agent such as azodicarbondiamide, and a 
crosslinking agent such as dicumyl peroxide, are added to the polymer blend for shoe soles. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimllVoam for soles which uses an ethylene-vinylacetate copolymer and/or polyethylene, and an ethylene 
butene copolymer as the principal component of a polymer. 

[Ci2m 2] Foam for soles characterized by blending the ethylene butene copolymer ,n the foam for soles wh.ch uses 

an ethylene-vinylacetate copolymer and/or polyethylene as the principal component of a polymer. 

[SlaK] Fo7m for soles whose blend ratio [ on claim 1 or 2 and as opposed to the whole polymer ] of sa.d ethylene 

ST Z?FoZ£ sole'sTost NeTrato [ on c.aim 1 or 2 and as opposed to the whole polymer ] of said ethylene 
butene copolymer is 5 - 30 % of the weight. 



[Translation done.] 
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♦ NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION • • 

[Detailed Description of the Invention] 

[FtaWof the Invention] This invention relates to the presentation of the foam of a sole mainly used for a mid sole. 

[Description of the Prior Art] The resilience other than lightweight nature and ™***^.^*' e ^* 
soles, such as sports shoes. As a mid sole of this sole, the foam of independent foaming wh.ch uses ^ ethylene 
vinylacetate copolymer (EVA) and/or polyethylene as the principal component of a polymer .s used conventionally. 
Although this conventional foam is lightweight and being excelled in impact buffer nature, the resilience becomes 
disadvantageous in respect of the improvement in record low therefore. Then, ,n order to raise the resilience 
conventionally, rubber, such as natural rubber and butadiene rubber, was blended to sa.d foam. 

[Problem(s) to be Solved by the Invention] However, when these rubber was blended, since tensile strength fell, the 
blend ratio has a limit and the resilience was not fully able to be raised. 

[0004 nSSs invention was made in view of said conventional problem, and the object is hghtweight and is offenng the 
foam for soles which is excellent in impact buffer nature, and has the high res.hence and tens.le strength. 

[Me°ans for Solving the Problem] In order to attain said object the foam for soles of **** 1 invention uses EVA 
and/or polyethylene, and an ethylene butene copolymer (henceforth EBM ) as the pnnc.pal component of a 

[0006] er Moreover. the foam for soles of **** 2 invention is characterized by blending EBM in the foam for soles 
which uses EVA and/or polyethylene as the principal component of a polymer. 

K^inUntlon. a "principal component" may mean being contained 50% of ^^7^0^^ 
components (polymer whole), and **** concomitant use of natural rubber, synthefc rubber, the thermoplastic 
elastomer etc. may be carried out other than said principal component as a polymer. _ 
[oSoTln^hVs invention, what contained 7% - 40% of vinyl acetate as EVA can be used. Moreover, as polyethylene, 
the thine containing less than 0 - 7% of vinyl acetate can be used. 

MSI ^tfnveAion. afchough the resilience improves by having blended EBM it is ^SV'^T 
the butene in EBM has the molecular structure which is easy to move compared with the vinyl acetate in EVA or 

[OOloTill "ills invention, the blend ratio of EBM to the whole polymer has 2 - 50 desirable % of the weight It is 
oecause lowering of a degree of hardness (Young's modulus) will become large if improvement .n the resilience and 
tensile strength can hardly expect that the blend ratio of EBM is less than 2 % of the we.ght but the blend ratio of 
EBM on the other hand, exceeds 50 % of the weight „„ . , . . 

[001 | Moreover, as for the blend ratio of EBM. it is still more desirable to consider as 5 - 30 % of 
because the effectiveness of improvement in the resilience sufficient by consKJenng as 5% of the we.ght or _more of 
a blend ratio is expectable. On the other hand, since workability and profitability fell as the blend rate of EBM 
fncreases as for the blend ratio of EBM. it is desirable to consider as 30 or less % of the weight generally. 
[0012] The foam of this invention adds a cross linking agent a foaming agent etc. as an additive. As a cross linking 
agent they are dicumy. peroxide and 1 and 1-G (tert-buty. peroxide). 3 -3. 5 - Organic perox.de and sulfur. ^uch as 
a trimethyl cyclohexane. can be used. Moreover, as a foaming agent organic blowing agents, such as an AZOJI 
carvone amide and dinitrosopentamethylenetetramine. can be used. Moreover a bulking agent, a softener a 
plasticizer. an activator, a coloring agent and other additives are mixable suitably as a compounding agent 

[Example] Hereafter, in order to make effectiveness of this invention clear, an example and the example of a 
comparison are shown. Combination of the polymer and additive which were used for the tnal is shown .n a table 1 - 

a table 3. 
[0014] 
[A table 1] 
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[001 7] In the content of the vinyl acetate in EVA in each table, the content of the butene in EBM used 50% of thing 
14%. Press It carried out the time of **** in the range of 125 degrees C - 175 degree C. In addition, although the 
obtained foam may be used as it is, it may perform heating / cooling press further, and it may carry out fabricating 
to a desired configuration. 

[0018] In this way, about the foam of the acquired example and the example of a comparison, the rate of repulsion, 
impact buffer nature, a degree of hardness, and tensile strength were measured. The result is shown in drawing 1 - 
drawing 8 . 

[0019] Drawing 1 shows the relation between the blend ratio of EBM, and the rate of repulsion. The rate of repulsion 
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increases, so that the blend ratio of EBM becomes large, as shown in this drawing. 

[0020] Drawing 2 shows the relation between the blend ratio of EBM. and impact buffer nature. An impact resistance 
value is so small that a blend ratio becomes [ the blend ratio of EBM ] large among 10 % of the weight - 90 % of the 
weight as shown in this drawing, that is, impact buffer nature becomes large. In addition, an impact resistance value 
is the diameter of 45mm (weight of 10kg). Carried out free fall of the metal ball from height of 5cm. it was made to 
collide with a test piece, and the acceleration and the variation rate which are produced in a metal ball in that case 
were measured and computed. Moreover, the unit of an impact resistance value used gravitational acceleration G. 
[0021] Drawing 3 shows the relation between the blend ratio of EBM, and a degree of hardness. As shown in this 
drawing, as for lowering of a degree of hardness, the blend ratio of EBM is not seen at 30 or less % of the weight 
but if trie blend ratio of EBM becomes 50% of the weight or more, a degree of hardness will fall. 
[0022] Drawing 4 shows the relation between the blend ratio of EBM. and tensile strength. Tensile strength 
improves "so that the blend ratio of EBM becomes large, as shown in this drawing. In addition, tensile strength is the 
tensile strength in the case of the example 1 of a comparison of 100 % of the weight of EVA (EBM0%). It expressed 
with the ratio made into 100%. , 
[0023] As shown in the blend with the polyethylene of a table 2, and EVA at drawing 5 and drawing 6 also in the 
examples 1 1 and 12 which blended EBM, effectiveness equivalent to examples 1-5 was acquired. Furthermore, 
equivalent effectiveness is ****** as the polyethylene which does not contain vinyl acetate at all is also shown in 
drawing 7 and drawing .8 like the examples 21 and 22 of a table 3. In addition, it is clear that effectiveness equivalent 
also about the polyethylene containing vinyl acetate is acquired from these test results. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, by having blended EBM in EVA and/or 
polyethylene, it is lightweight and the foam for soles which was excellent in the resilience, impact buffer nature, and 
tensile strength is obtained. 



[Translation done.] 
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